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(54) YCTPO&CTBO A/lfl PEMOHTA 06CAA- 
HOfl KO/lOHHbl B CKBAXMHE 

(57) MaoCpereHM* otnocmtcb k BKcnayaTauMM 

MO^TBNMX M riSOBUX CKBAXMH M MOX6T 6kTTW 
MCflOJI WBOBBMO npM HapaUlMBJHMM UeMBHTHO- 
ft> KOAfcUB M C03ABMHM BKpBKOB M3 TBMftOHBJX- 

hux MarepManoB 3a o6cbahoA kojiohhoA. 
Wtnh - pactiJMpeHMe TexMOflorMsecxMx aos- 
MOxtHOCTeA ycpoAcraa 3a e«er o6ecnoMCMMn 

OAHOBpCMCHMOrO C yCTBMOBKOA p€MOMTM0fO 



natpy6KB TaMnoHMppaaKMii bbkojiomhoA 30- 
hu. Ann aroro pbahb/iwhub otbbpctmh nonoro 
urroKB nep«KpuTu b mcxoahom noAoxeHMM 

rOpMBTMMHWMM ncperopOA**MH MBXAY IMAPO" 
UMJIMHAPdMM. nO/IWft UITOK B HMXHeA M3CTM 
MM OCT yCTBHOBAftHHWA HB MOM C B03MOXCMO" 

cnn orpaHMHBMHoro oceaoro nepeMClMCMMB 
MMjiHHAPwccwift nepBtcpuBareiib c $pmkuh- 
ohhum 4>CHapeM. B no/tOM urroxe noA umamh- 
APMhbckmm nepeKpuBBTeiieM aunO/IH6HW 

pBAMBAkHUB OTBCpCTMB. L|HJ1MHApHS6CKMA T\t~ 
peKpMBaTBHW yCTBKOBJW C B03MOXHOCTWK) 

nepaxpuTHB nocneAHMx npn xoa« uiroica 
Baapx. nooie sacBMKM m npoAaaxM TBMnoHax- 
Moro MBTepMBiia pacno/iaraxn pbmohthuA 
narpyfox NanpoTMB bohw MapyuieHM* o6cba- 

HOA KO/IOMHtf. n«pBMBVM0MHCM yCTpOACTBB 

Baapx nepexpuaaxrr paAwa/ivHue otbcpctmb 

UMAMHAPMS«CKMM flCpCXpUBaTC^eM. 3dTeM B 

yctpoACTBe co3a«"ot pa6oiee asmxcohmb. npM 

STOM BKOpk • XOAHT B 33UCnnCHMe C KOIOHHOA. 
2 MA. 
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M306p«TCMMe OTHOCMTCJI K 6yP€HMK> M 

dxcnnydTauMH h64>tahux m raaoaux ckbbjkmh m 
Moxef Hcno/ib30BaTbCB rpM h a pa uimbb h mm 
ueMCHTMoro Ko/jwua m cosabhmm axpaMoa ms 
TBMnoHaxcHUX MBTfepwaviOB SB o6cbahoA KO* 
AOHMoA c noc^CAywiueA repMemaauMeA 06- 

CJtANOA XOBOMNU MBT BJ1 11M*+6C KM M flABCTUpOM 
B MO^TBHWX, fB30BUX M BOABHUX CKBBXMHBX 

UfiAMO M306pBT6HMB BBJIBBTCB PBCUIMPO- 
HMB TBXMOHOnweCKMX B03M0XH0CT6A yCTpO*- 

ctbb nyreM oCecneneMMx OAHoapenaHHoro c 

yCTBHOBROA pCHOMTMOrO IBTpyGxa TBMnOHM- 
POBBMMH SBKQflONMOA 30MM. 



. Ha 4>Mr. 1 M3o6paxceHo ycTpoACTBO Ana 
peMOHTa o5cbahoA ko/iomhu b CKBaxcMHe. cny- 

IMCMHOe B CKUXCMHy, B MOMCHT SBKaSKM T0M- 

noHMpyK>tuero MBTepMBTia; Ma<t>Mr. 2 - to xce. 

npM yCTBHOBKB ftilBCTUpft. 

YCTpOMCTBO fijt* pBMOMTB o6CBAMOA «0* 
/IOHHU B CKBaxCMHB COCTOMT M3 % KOpfl 1 . CAyXft- 

tuero abb onopu ycTpoAcTBa Ha kojiohhy. 
rMAPABiiHsecxoro AOMxpara a bmac icopnyca c 

nOCaOAOBBTBakHO yCTBHOB/ieHHWMM B MeM 

rMAPOUMBMHAPBMM2 c rcDMCTMSHUMM nepero- 
pOAKBMM 3 MOXAy MMMM. B xopnyce Tenecica- 

' nMMBCKM yCTBHOBilQH flOflUA UITOK 4 C TlOpOf- 
HBMM 5. paCnOAOxeHHUMM B rviAPOUM/lMHA" 
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pax, m paAMankHWMH otbbdctmxmw A an* cbh- para (<$>Mr. 2). Flow Aa/iwHeuiueA aaxaMxe xma- 
3m no/iocTM uiTOKa c no/iocTAMM rMAPOU*/iMH- kocth rMAPaaAMsecKHA aomxpbt npomaiBacT 

APoe. PaAnanwHue otbbdctmb A nepexpuvu a roaoaxy 6 aHyTpn pcmohthoto naipyGxa Ha 

mcxoamom no/ioxeHMM rcpMeTMMM umm nepe- Afl"Hy, paanyio xoAy nopuiHBA. Oamobpcmcm- 

ropoAxaMM Me*Ay UM/iMHApaMM. B hmxmbh 5 ho ocyuiecraaaxn noAtBM TpancnopTHoA xo- 

sacTM no/ioro urroxa ycraHoaaeHa rHApaB/iH- aohhu Tpy6 na ae/iMSMMy xoab noptuneA 

secxa* AopHMpyx>maa roaoaxa 6. AOMxpara. OcTaatuyioca mbctw paMOHmoro 

Mexjy KopnycoM m iMApaMnvecxoft AO* narpyfixa pacuinpaioT npoiamaaHMeM ran*- 

PHMpyiotueH ro/iOBxoA pacnoaoxen peMOHT- bkm 6 c nOMom>x> TpancnopTHoA ko/iohhu 

huh naTpyfox 7. B hmxhcA naCTM ncworo 10 Tpy6 m tb/ioboA chctbmu. floc/ie pacumpeHMB 

ujToxa noA rMApaanMMecxoA AopHHpytotueA m npMxaTH* pomohthoto naTpyCxa no acefl 

rorr>axoA ycTaHoaacM c bosmoxhoctuo orpa- p^nne ycrpoAcrao cnycxaiOT b xpaflHee hhx- 

HMMeHHoro oceaoro napeMeutaHMa um/imhapm- nee nonoxeHna, OTxpuaaxrr paAHanbnue ot- 

HecxMH nepexpwuTe/^ 8 c <J>pmxuhohhum aepcTMa 9, npoMuaaxn cxsaxMHy ao bumubb 

<(>OHapeM, a noA Um/ihhapwmbckiim napexpu- 15 TBMnonaxHoro Marepna/ia h noAMKMaoT ycr- 

aaTeiiCM a nonox urroxa luno/iHeHu paAMaab* doActbo Ma cxaaxuHM. 
Hue OTaepcTHA 9 &n UHpxyaau>tM a mcxoamom 

nortoxeHMM TBMnoHaxHoro MaTepwaaa. B O o p My n a m3o6pctchh» 

BepXH€H M3CTM HO/tUH UTTOX 4 XCCTXO CBfladH YCTpOHCTBO A™ DCMOHTd OfcdAHOA XO~ 

c TpancnopTHOft xonoHHOH Tpy6 (HacocHO- 20 /iohmu a cxaaxHHe.. Bxnx>M8K>utee xopnyc c 

xoMnpeccopnuMH TpyGaMM) 10. axopeM h noc/ieAoaaTeat»HO pacnonoxeHMu- 

YcTpoftcTBo Ana peMOHTa oocbanoA xo- mh a neM rMApouMAHHApaMH c repMeTHHHUMM 

/iohhu a cxBaxHHe pa6oTaeT caeAyiotUMM 06- neperopoAxaMM MexAy mmmm, TeaecxonMMe- 

P330M. cxh ycraHoaneHHUH a xopnyce nonuA unox c 

lloc/ie cnycxa ero na TpaHcnoprHoA xo- 25 noptuHBMM, pacnoaoxeHMUMM b rnApouMaMH- 

noHHe Tpy6 b cxaaxMMy paAHa/ibHue OToep- APax. h paAMaabHUMM otbcoctmrmm nn* cbhsm 

cthb 9 pacnanaraK>Tca nanpoTMB sohu no/iocrw urroxa c no/iociBMw rn apouh n h m a~ 

HapyuieHHA o6c5ahoh xo/iohmu. Otxpubbot- poa. r ma pa B/iHtecxyx) AopHnpyxDiuyx) rono- 

ca paAMa/ibHue OTeepcTWR 9 nepeMetneHneM axy, ycTaHoanBHHyio a HMxneA mbctm noaoro 

ycTpo«CTBaeHH3.BMCXOAHOMnoaoxeHHHpa- 30 urroxa. ycraHoaneHHUH Me*Ay xopnycoM m 

AnaiibNue OTBepcTHa A nepexpuTu. npn Ta- rHApaanHsecxoH AopHHpyfouieA toaobkoh pe- 

xom pacnoaoxeHHM paAHaabKux OTaepcrHA A mohthuA naTpyGox m TpaHcnopTNyx) xononny 

m OTxp«Tux paA^kHfcix OTBcpcTMflx 9 npoH3- Tpy6, xbctko caaaaHHyio c noauM uitokom a 

BOAHTca aaxanxa TaMnonaxHoro MarepMaaa a aepxneA ero msctm, ornHManuieecu tcm. 

30Hy HapytueHMn o6caAHoA koaohhu m aaAaa* 35 hto. c qeiiuo pactuMpeHHa TexHo/iorMMecxHx 

aHBBHMe ero 3d oocaAwyx) xonoHHy. bo3mox hoctg A ycrpoAcTsa nyieM o6ecnone- 

nooie 3axaMKH h npoAaaxH rawnoHaxMO- hha oahobpcmchhopo c ycTanoaxoA d6moht- 

ro MaTepnaaa pucno/iaraxrr P6mohthuA naT- noro naTpy6xa TaMrtOHMpOBdHHa aaxonoHHoA 

py6ox HanpoTMB 30hu HapymeHMa oocaAHOA 30HU. paAHanbHue OTBepcTwa nonoro ujToxa 

ko/iohhu. nepeMemeHM6M ycTpoAcTea BBepx 40 nepexpuTu a mcxoamom noaoxeHMM repMe- 

nepexpuBax>T paAHdabnue oraepCTMa 9 uw- thhhumm neperopoAxaMM MexAy rnAPom*- 

/lMHAPHMecxMM nepexpuBBTCrteM 8. 3aTeM a awHApaMH. now 3tom noauM ujtox a hmxmcA 

ycTpoAcTBe coaAaiOT paGosee AaaaeHMe. npn sacrM MMeeT ycTanoBaeHMUH na mcm c aoa- 

3tom axopb 1 bxoaht b 3duen/teHMe c xoaoH- moxhoctwk) orpaMHHeMHoro occBoro ncpcMe- 

hoA. 45 meHMa uKAMHAPMHecxHM nepexpuBaTenw c 

nepeMeuieHMBM TpaHcnopTHOA koaohhu ^dmkumohhum ^onapeM, a noaoM uiTOxe noA 

rpy6 Baepx npOTamBax>T rtupaanmecxyio ao- i4h/)mhaphm6ckmm nepexpuaaTeaeM Bunoane- 

pHHpytomyioroaoBKyBHyTpwpeMOHTHoronar- hu paAHanwHue OTBepCTHa. a um am haphmb* 

py6xa. OTBepr.TMa A ujtokb buxoabt mj ckmA nepexpuaaTeaw ycraHoeneH c b03mox- 

repMenwHux neperopoAOK h xhaxoctl no- 50 moctvx) nepexpuTHa nocaeAMnx npn xoa« no- 

CTynaex b umjimhapu rMApaBiiHsecxoro aomx* noro urroxa aaepx. 
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(22) June 8, 1988 

(46) October 23, 1991, Bulletin No. 39 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) V. I. Mishin and S. A. Ryabokon' 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
796387, cl.E 21 B 33/00 (1981). 

USSR Inventor's Certificate No. 
1596830, cl. E 21 B 29/10 (1988). 

(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1 , serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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